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Abstract

Numerous studies have proven the effectiveness of probiotics in the treatment and prevention of
intestinal infections and many other diseases. The main mechanisms of action of probiotics are explained.
The use of probiotics to improve gut health has been recommended for many years. Probiotics are
traditionally defined as viable microorganisms that, when ingested, have a beneficial effect on the
prevention and treatment of certain pathological conditions. The article analyzes the feasibility of using
probiotics for the treatment of intestinal infections and other diseases. The properties of probiotics are
characterized by the proven ability to treat intestinal infections, which characterizes probiotics as an
immunotropic agent and distinguishes them from other immunostimulating, immunomodulatory drugs.
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Probiotics are defined as living microorganisms that, when used, have obvious benefits for
the health of the macroorganism or prevent certain painful conditions [1]. The use of probiotics
should be based on carefully conducted double-blind, placebo-controlled clinical trials.
Inflammation and infection in the human body are often accompanied by an imbalance of the
intestinal microflora, which can cause chronic inflammatory processes and dysfunction of the
intestinal barrier. Probiotic bacteria can counteract the inflammatory process by stabilizing the
intestinal microbial environment and the normal functioning of the intestinal epithelial barrier, as
well as enhancing the degradation of enteral antigens and altering their immunogenicity. Another
explanation for the effect of stabilizing the intestine with probiotics may be an improvement in
the immunological barrier of the intestine. Thus, modification of the intestinal flora in order to
increase the predominance of specific non-pathogenic bacteria and, thus, changes in the
intestinal environment can be used as an alternative to achieve preventive or therapeutic effects
in intestinal infectious inflammatory conditions [2].

Different types of microorganisms have different effects on the gastrointestinal system,
primarily due to their individual ability to attach and interact with intestinal epithelial and
immune cells. Therefore, studies on the selection of probiotic microorganisms should be species-
specific. Currently, criteria have been established for the selection of microorganisms included in
probiotics (Table 1). [3]

The most thoroughly studied probiotic microorganisms include certain types of
lactobacilli, bifidobacteria, streptococcus and yeast Saccharomyces. Probiotics can be taken
either periodically for specific therapeutic or preventive indications, or regularly, on a daily
basis, depending on the environment and the desired result. They can be prescribed as a medicine
or dietary supplement, and can also be included in foods such as yogurt or cheese.
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Figure 1- Criteria for probiotic microorganisms

Previously, the main conditions for the use of probiotics were considered to be non-
pathogenicity and non-toxicity of microorganisms, as well as providing strains with favorable
conditions in the body for food processing. In the future, the selection criteria were revised and
expanded. Currently, to include healthy intestinal microflora or human mucous membranes as
the main source of new probiotic strains, survival in the intestine, preservation of stability of
composition and vital activity, and stability of acid and bile are also necessary.

The use of probiotics is complemented by the concept of prebiotics. Most of the prebiotics
used are carbohydrate substrates that have the ability to stimulate and activate components of the
normal intestinal microflora, which has a beneficial effect on the health of the macroorganism by
altering the properties of the normal microflora.

The most thoroughly studied indications for the use of probiotics include the treatment or
prevention of gastrointestinal infections. These include viral enteritis, some forms of bacterial
enterocolitis, diarrhea caused by Clostridium difficile, bacterial toxigenic diarrhea, giardiasis,
and non-specific or heterogeneous infections such as traveler's diarrhea and diarrhea associated
with acquired human immunodeficiency syndrome (AIDS).[5]

Several studies have shown that Lactobacillus GG (LGG) reduces the duration and severity
of viral diarrheal diseases [6 ,7].

It was found that Bifidobacterium longum and Streptococcus thermophiles reduce the
incidence of hospital diarrhea when added to baby food in a hospital setting [8]. In this study,
LGGS were prescribed to children at the onset of diarrheal disease, which led to a shorter
duration of diarrhea, a lower likelihood of prolonged course, and faster discharge from the
hospital [9].

In the research of Matsuzaki T. et al. Lactobacillus casei Shirota, first studied in Japan and
found in the yogurt drink Yakult, has been shown to shorten the duration of rotavirus diarrhea
when taken with standard medications [10]. Lactobacillus casei Shirota has also been tested in
vitro and in animals for allergic reactions and diabetes. However, it is the only probiotic that has
demonstrated clinical evidence in preventing recurrence of tumor formation in human studies of
uterine and superficial bladder cancer [11]. There have been other suggestions that probiotics
have a mechanism for reducing cancer risk. This was demonstrated by a study showing that the
administration of LGG inhibits bacterial enzymes such as glucuronidase, which is involved in
the synthesis of colon carcinogens [12]. Probiotics also seem to be effective in preventing viral
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diarrhea. The rate of diarrhoeal diseases in kindergartens decreased in studies in both Finland
and Brazil, when children were regularly injected with LGG [13]. A Peruvian study
demonstrated a decrease in the incidence of diarrheal diseases in home-fed infants, but this effect
was not observed in breastfed infants [14].

It has previously been proven that Saccharomyces boulardii is effective in the treatment of
acute diarrhea in adults and when added to an oral rehydration solution for children [15]. It has
also been used to treat infectious diarrhea associated with AIDS [16]. More recently, L. reuteri
and L. acidophilus have been found to reduce the secretion of Cryptosporidium parvum oocytes
from the intestine in mice with immunodeficiency [17]. LGG appears to be relatively ineffective
in the treatment of bacterial diarrhea; however, Sepp et al. [18] demonstrated some efficacy in
the treatment of children with shigellosis compared with treatment with trimethoprim-
sulfamethoxazole. The dose-dependent effect of Lactobacillus reuteri on rotavirus diarrheal
diseases has been shown. Other animal studies have been conducted with this bacterium to study
intestinal infections, inflammation and immune response, but specific strains have not been
identified, making it difficult to assess the reliability of the results for human health.
Saccharomyces boulardii has been shown to be highly effective in the treatment of diarrhea
associated with Clostridium difficile in a number of large, well-controlled clinical trials [19].
LGG appears to have comparable effects, although studies are preliminary at the moment [20].

Lactobacillus GG reduced the risk of antibiotic-related diarrhea in children by about 75%
in two separate placebo-controlled studies conducted in the United States of America [21]. The
preventive benefits in these studies were striking, especially in children treated with beta-lactam
antibiotics such as amoxicillin. Saccharomyces boulardii has also demonstrated a beneficial
effect in the prevention of antibiotic-related diarrhea in adults [22]. It is shown that as S.
boulardii and LGG significantly reduce the risk of diarrhea in adults by about 50% [23].

Inflammatory diseases of the gastrointestinal tract have been studied to a much lesser
extent, but they appear to be potential candidates for probiotic therapy. The obvious one is
idiopathic inflammatory bowel disease, i.e. Crohn's disease or ulcerative colitis. In studies by
Madsen KL et al. Lactobacillus reuteri has been found to normalize the appearance of
lactobacilli of the colon in mice with an interleukin-10 gene deficiency, reducing the number of
translocated bacteria and preventing colitis [24].

Lactobacillus plantarum 299v was found to reduce the severity of inflammatory changes in
the intestine in experimental animals after administration of methotrexate [25]. These animal
studies and individual reports on the benefits of certain probiotics, including L. plantarum 299v
and LGG, have led to the development of clinical protocols [26].

The normal intestinal microflora is a metabolically active, but not yet fully explored, body
defense center. The formation of a normal flora provides the host with the most serious antigenic
load with a strong stimulating effect for the maturation of lymphoid tissue associated with the
intestine. Although bacteria are distributed throughout the intestine, the main concentration of
microorganisms and metabolic activity are found in the large intestine [27]. It is known that the
oral cavity is home to a complex microflora consisting of facultative and strict anaerobes,
including streptococci, bacteroids, lactobacilli and yeast. The upper parts of the intestine
(stomach, duodenum and small intestine) have a sparse microflora with a content of up to 105
colony-forming units / ml.

Microbial colonization begins immediately after birth [27]. The vaginal and intestinal flora
of the mother is a source of bacteria that colonize the intestines of the newborn. Colonization is
also determined by contact with the environment. At this stage, the dominant strains are
facultative anaerobes such as Enterobacteria, E. coli and Lactobacilli. Diet can have a
significant effect on the composition and activity of the intestinal microflora. It is believed that
breastfed infants are naturally dominated by bifidobacteria, while artificially fed infants have a
more complex microflora profile similar to adults, with enterobacteria, lactobacilli, bacteroids,
clostridium, bifidobacteria and streptococcus [28]. After weaning, the composition of the
microflora gradually changes, becoming similar to the composition of the microflora of an adult.
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The gastrointestinal barrier controls the transport of antigens in the intestine. The integrity
of the intestinal mucosa protection depends on a number of factors both in the intestinal lumen
and in the mucous membrane. As a rule, these factors limit colonization by pathogens, eliminate
foreign antigens that have penetrated the mucous membrane, and regulate antigen-specific
immune responses [29]. To cause infection or inflammation, the antigen must bypass the
protective mechanisms of the intestine.

Most of the antigens encountered are already processed upon contact with the surface of

the mucous membrane. Proteases of intestinal bacteria destroy the antigenic structure, which is
an important step in introducing sensitivity to food antigens. Regulatory processes in the
intestinal immune response occur in various lymphoid compartments of the intestine: mesenteric
lymph nodes, Peyer's plaques, isolated lymphatic follicles and isolated T-lymphocytes in the
epithelium and its own plate, as well as in secretory areas. Secretory IgA antibodies in the
intestine are part of the overall immune system of the mucous membranes, which includes the
respiratory tract, lacrimal, salivary and mammary glands. Consequently, the immune response
initiated in the lymphoid tissue associated with the intestine can affect immune responses on
other mucosal surfaces. Oral tolerance consists in immunological hyperactivity to intestinal
antigens, which is a distinctive feature of intestinal immune regulation [30]. It is believed that the
mechanisms of oral tolerance are applicable not only to food antigens, but also to the local
microflora. Tolerance is mediated by suppression of the lymphocyte response and clonal deletion
and/or anergy at the periphery. Two specific populations of regulatory lymphocytes have been
identified: regulatory T lymphocytes and T helper cells [27]. They function by producing
suppressive cytokines, including interleukin 10 and transforming growth factor. It has been
suggested that one of the main mechanisms by which lymphoid tissue associated with the
intestine maintains homeostasis is local regulation by cytokines. This homeostasis allows to
maintain tolerance to the massive effects of antigens encountered by the intestinal tract: oral
tolerance to food antigens and healthy interactions between the resident intestinal microflora and
the epithelium. Homeostasis requires effective intestinal barrier functions and epithelial integrity
[31].
The demonstration that antigen transport is enhanced in the absence of intestinal microflora
indicates that intestinal microflora is an important component of the intestinal protective barrier.
The initial formation of the composition of the intestinal microflora is considered a key factor
determining the development of normal intestinal barrier functions [32]. By influencing the
development of intestinal-associated lymphoid tissue at an early age, the intestinal microflora
directs the regulation of systemic and local immune response, including hyperactivity to antigens
derived from microorganisms and food products.

The role of intestinal microflora in inducing tolerance to oral administration of antigens
has been studied in experimental mice deprived of natural microflora. Unlike control animals,
these individuals had a decreased tendency to a systemic immune response, for example, the
production of IgE antibodies, with oral administration of the antigen. The decrease in oral
tolerance was the result of a lack of intestinal flora. The deviant IgE response could be corrected
by restoring the microflora at the neonatal stage, but not at a later age [33]. Colonization was
associated with the maturation of humoral immune mechanisms, especially circulating cells
secreting IgA and IgM, which reflects the dependence of the regulation of the immune response
of the mucous membrane on the normal intestinal microflora [34].

In some inflammatory conditions associated with the intestine, the interaction of a healthy
host with microbes is disrupted, and inflammation is accompanied by an imbalance of the
intestinal microflora in such a way that resident bacteria can induce an immune response.

Duchamp and his colleagues [35] have shown that healthy people are tolerant to their own
microflora, and that such tolerance is impaired in patients with inflammatory bowel diseases.
Changes in the intestinal microflora have been reported in patients with rheumatoid arthritis and
allergic diseases, suggesting that the normal intestinal microflora is an ecosystem that reacts to
inflammation in the intestine and other parts of the human body.
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Preliminary data from human studies indicate a dependence on intestinal microflora and
impaired regulation of the immune response to their antigenic structures in the development of
inflammatory conditions associated with the intestine, ranging from allergies to autoimmune and
inflammatory diseases [36].

Modification of the intestinal microflora is a relatively new method of treating
gastrointestinal disorders. Probiotic therapy with proven health effects is a new approach.
Ingestion of large amounts of viable bacteria requires a safety guarantee. Currently used
probiotics are evaluated as safe for use in fermented foods, but in general, the safety assessment
of microbiological food additives is not well developed [37].

Some studies suggest that the intestine is a source of diseases caused by bacteria that
usually live in the intestinal lumen but sometimes translocate through the intestinal epithelium
[38]. Since more adhesive strains have been selected for use as probiotics, the ability to survive
in gastric conditions and adhere to the intestinal epithelium may entail a risk of translocation.
Translocation may increase due to intestinal barrier dysfunction caused by inflammation.
However, effective probiotics may have properties that counteract epithelial damage and
therefore reduce the risk of translocation.

An acceptable source is the normal intestinal microflora of a healthy person. Probiotics are
selected from representatives of the normal healthy intestinal microflora, most of which belong
to lactobacilli or bifidobacteria. Bifidobacteria and lactic acid bacteria rarely cause diseases as a
result of translocation, and their safety indicators in fermented dairy products, vegetables, and
cereals are excellent. Their natural presence on all surfaces of human mucous membranes also
indicates their safety.

Probiotics provide ample opportunities for the treatment of gastrointestinal diseases.
Although the number of probiotic microorganisms studied is still small, research in this direction
is actively underway, and it is likely that many new probiotics with various therapeutic benefits
will soon be discovered. Obviously, their use should be regulated by carefully conducted double-
blind, placebo-controlled clinical trials on specific types of organisms.

As knowledge about probiotics improves, more attention needs to be paid to properly
ensuring the delivery of species-specific living organisms.

Recent studies have expanded the definition of probiotics, as it has been shown that
genetically modified microbes and non-viable microbes can equally have such potential.
However, normalization of the properties of an unbalanced local microflora by specific strains of
healthy intestinal microflora is the justification for probiotic therapy. Oral administration of
probiotics has been shown to strengthen various intestinal defenses: immune isolation, immune
elimination, and immune regulation. Probiotics also stimulate the body's nonspecific resistance
to microbial pathogens and thus help in their destruction. The current use of probiotics is to
reduce the risk of diseases associated with intestinal barrier dysfunction. The probiotic properties
of the strains vary; different bacteria or their modifications, as well as components, have certain
areas of adhesion, immunological effects and different effects on healthy and inflamed mucous
membranes. In the future, such specific properties of probiotics can be used in the development
of preventive and therapeutic measures specific to specific diseases.
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IMPOBUOTUKTEPAIH IINEK UHOPEKIUAJTAPBIH EMJAEYJEI'T POJII

Tyiiin

Kenreren 3eprreyiep NpOOHMOTHUKTEPHiH IMIEK WH(EKIUIIAPHIH JKoHE Oacka Ja KemnTereH
aypynap/el eMICYAC XKoHE ajJIbIH aiayla TUIMIUNTIH nanenaeHsi. [I[poOuoTukTepaiH Heri3ri acep eTy
MeXaHU3MIIEePl TYCIHAIpUIAi. [IeKTiH IeHCayIBIFBIH )KaKCcapTy YIIiH IPOOHMOTHKTEPl KOMIaHy KOITereH
JKBUTIAP OOWBI YCHIHBUIBIT Kededi. [IpoOnoTukTep MocTypili Typie eMipIIeH MUKPOOPTaHU3MAED PETIHIC
AHBIKTAJIA/IBI, OJapbl ilTKe KaObUTAaHFaH Ke3/e Oenrii Oip maToNOTHSUTBIK JKaFaaiaap/IplH allbH ayFa
JKOHE eMzeyre maimanbl ocep eTemi. Makanmaga imrek MH()EKIMIaphIH jkoHEe Oacka aypymiapasl eMuey
VIIiH TpOoOHOTHKTEpAl KOJNAAHYIABIH OPBIHABUIBIFBIH — TaNmaiael. IIpoOMOTHKTEpIiH KacuerTepi
MPOOMOTUKTEPJI ~ MMMYHOTPONTHI ~ areHT  PETiHJAe  CUNATTAaWTBIH  JKOHE  ojapAsl  Oacka
UMMYHOCTHMYJISITOPJIBIK, HIMMYHOMOTYJISIIUSUTBIK TperapaTTapiaH aKbIpaTaThlH ilIeK WHQEKIUIIapbIH
eMICYIH JQJICIICHI€H KaOlIeTIMEH CHITaTTaIa bl
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POJIb TIPOBMOTHUKOB B JIEUEHUU KUIIIEYHBIX HTHOEKIINIA
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AHHOTaUsA

MHoro4HcIeHHbIE HCCIeOBaHUA J0Ka3add 3()(EKTUBHOCTh NPOOMOTHUKOB B JICUCHUH U
npo(UIaKTUKE KHUIIEYHBIX MHGEKIMH U MHOTUX JApPYruX  3a0oieBaHUil. BbIACHEHBI OCHOBHBIE
MEXaHU3Mbl JEeHCTBUS NpOOMOTHKOB. Vcronb3oBaHue NPOOMOTHUKOB MM YIYYIIEHHUS 340POBbs
KUIIEYHUKA [peIjiarajloch yke€ MHOro Jjer. IIpoOMOTHKM TpaguLIMOHHO OINpPENEIIOTCS  Kak
KHU3HECTIOCOOHBIE MHKpPOOPTaHU3MBI, KOTOphlE NpPU INpUEME BHYTPb OKa3bIBAlOT OJIarompHsITHOE
BO3/ICHCTBHE Ha NPOMUIAKTUKY U JICUCHHE KOHKPETHBIX MAaTOJIOTHYECKUX cOCTOSHUHA. B 0030pe
aHAIM3UPYETCs LeNecCO00pa3sHOCTh NMPUMEHEHUS] MPOOMOTHKOB [UIS JICYEHHS KHIICYHBIX MHOEKIMH U
Ipyrux 3aboneBanuid. ONHMCHIBAIOTCS CBOMCTBA MPOOMOTHUKOB C JOKAa3aHHOW CIOCOOHOCTBIO JICYCHHUS
KAIIEYHBIX WHQEKIUHA, KOTOpBIE XapaKTePH3YIOT NPOOHMOTHKM Kak HMMYHOTpOIIHBIE CpPEACTBA M
OTJINYAIOT UX OT APYTUX UMMYHOCTUMYJIUPYIOIINX, UMMYHOMOIYJIUPYIOIIUX IIPENapaToB.

KarwoueBrble cioBa: npoOHOTHKH, MEKpO(dIIOpa, KUllleuHbie HH(EKINH.

[TpoOHOTHKH OMpenensoTcs KaK JKMBbIE MHKPOOPTAHU3MBI, KOTOPHIE MPH MPUMECHEHHUH
OKa3bIBAKOT O‘IGBI/II[HYIO HO.HBSy JUIA 3I[OpOBI>$I MaKpoopraHmMa NIJIn Hpe,Z[OTBpaH_IaIOT
ompeneneHHble  Ooje3HeHHbIe cocTostHus [1].  Mcmonb3oBanue MPOOMOTHKOB — JIOJDKHO
OCHOBBIBATHCA HaA THIATCIBHO HpOBe,Z[GHHBIX HBOﬁHBIX CJICIIBIX HJIaI_[e60-KOHTpOJII/IpyeMBIX
KIIMHUYECKUX HCCIeNOBaHUAX. Bocmanenus u WHOEKIUMM B OpPraHU3ME 4YeJOBEKa YacTo

128


mailto:masirbaeva.aigerim@mail.ru
mailto:masirbaeva.aigerim@mail.ru
https://www.sciencedirect.com/topics/medicine-and-dentistry/probiotic-agent

MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Nel (44) 2024 www. imv-journal.kz

COTPOBOXKAAOTCS AUCOATAaHCOM KHUIIEYHOW MHKPO(MIOPHI, YTO MOXET BHI3bIBATH XPOHHYECKUE
BOCHAJMTENBHBIC MPOIECChl U AUCHYHKIMKM KUIIeYHOTro Oaphepa. [IpoOuotnueckue OGakrepuu
MOTYT NPOTHUBOJECHCTBOBATh BOCHAIUTEILHOMY IPOLECCY, CTAOMIU3UPYs] MUKPOOHYIO Cpeny
KHAIICYHNKA U HOpMaITbHOE (DYHKITMOHUPOBAHKE SIUTEINAILHOTO Oapbhepa KUIICYHHUKA, a TAKKE
YCHIIMBAasl JICTPAJAIUI0 DHTEPAIBLHBIX AHTUTEHOB U M3MEHSISI WX WMMYHOTCHHOCTh. Jlpyrum
o0bsacHeHreM d(ddeKrTa cTaduau3anuy KHIICYHUKA C TMOMOIIBI MPOOMOTHKOB MOXET OBITh
yAy4IIeHHEe HWMMYHOJOTHYECKOro Oapbepa KHIICYHUKA. TakuMm o0pa3oM, MOIU(pHUKAIM
KAIIEYHOW (Iopsl ¢ M[enbl0  yBEIWUYEHHs] TpeoOiagaHus Crenu(UIecKuX HemaToreHHbIX
OakTepuil W, TakMM OOpa3oM, M3MEHEHHUS KHIIEYHOW Cpelbl MOXKET OBITh HCIOJh30BaHA B
Ka4eCTBE aTbTEPHATUBBI TSI TOCTHKCHHS MPO(DMITAKTHYECKUX WM TePAeBTUICCKUX dPPEKTOB
NPU KUIICYHBIX HHPEKITHOHHBIX BOCTIAIUTEIBHBIX COCTOSIHUSX [2].

Paznuunbple BHIOBI MHKPOOPTaHW3MOB OKa3bIBAlOT HEOJIMWHAKOBOE BO3ACHCTBHE Ha
KeNyTOYHO-KUIIEYHYIO CUCTEMY, B MEPBYIO OYEPEe/b, U3-3a UX MHIUBHIYaJIbHON CIIOCOOHOCTH
NPUKPEIUIATHCS W B3aMMOJCHCTBOBATh C OIUTCIUAIGHBIMA M HMMYHHBIMH  KJIETKaMU
kumeyHuka. CiaenoBarenbHO, UCCISIOBAHUS 110 MOA00PY MPOOMOTHUECKUX MHUKPOOPTaHH3MOB
JOJDKHBI OBITh BUAOCTICUGUYHBL. B HacTosiiee BpeMs yCTaHOBJICHBI KPUTEPHH ISl 0TOOpa
MUKPOOPTaHU3MOB, BXOJISIINX B COCTAaB MPOOMOTUKOB (pucyHoK 1) [3].

K Hnamboisiee TmATETHHO W3YYEHHBIM MPOOHMOTHYECKAM MHKPOOPTaHU3MaM OTHOCSTCS
OlpeNeieHHbIe BHJBI  JIAaKTOOAKTepui, OupUI00aKTepHil, CTPENTOKOKKOB M APOXNIKEH
Saccharomyces. ITpoOMOTHKH MOKHO TPHHUMATH JIHOO TEPUOJUUECKH [0 KOHKPETHBIM
TEPaNeBTUUECKUM WM MPOPUIAKTUYECKUM IMOKA3aHMIM, JIMOO DPETyIsSpHO, Ha €KETHEBHOU
OCHOBE, B 3aBHCHUMOCTH OT OKPYXKAIOWIEH Cpelpl W JKelaeMoro pesyiabrara. OHH MOTYT
HA3HAYaThCsl B KAYECTBE JICKAPCTBEHHOT'O CPEJICTBA WIIH MUIIEBOM TOOABKH, a TAK)KE MOTYT OBITh
BKITIOYCHBI B COCTaB IMHIIEBBIX MPOIYKTOB, TAKAX KaK HOTYPT I CHIP.

- T
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Pucynox 1- Kputepun oT6opa mpoOHOTHIECKUX MUKPOOPTAaHU3MOB

Panee riaBHBIMH YCIIOBUSIMH NPUMEHEHHUS MPOOMOTHKOB CUMTAINUCH HEMATOT€HHOCTh M
HETOKCHYHOCTh MUKPOOPTaHM3MOB, a TaKKe 00ecleueHNe ITaMMaM OJIarONPHUSITHBIX YCIOBHUH B
opranuszMe i o0paOOTKHM MHIIEBBIX NPOIYKTOB. B nampHeiimem kpurepun otOopa ObuIH
HIepecCMOTPEHBl M pacIiupeHsl. B HacTosmiee BpeMs Uil TOTO, YTOOBI BKIIOYHTH 3/10POBYIO
MHUKpO(IOpY KHUIIEYHMKA WM CIU3UCTBIX O0OJIOYEK 4YeloBeKa B KayecTBE OCHOBHOIO
UCTOYHMKA HOBBIX NPOOMOTHYECKMX INTAMMOB TaKke€ HEOOXOIMMBI BBDKHBAEMOCTh B
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KHIIIEYHHUKE, COXPAaHEHHE CTA0MIBHOCTH COCTaBa M JKU3HEIEATEIbHOCTH, CTA0OMIBHOCTh KUCIOTHI
Y JKEIT4H.

[IpumeneHne NPOOHMOTHKOB JIOTOIHEHO MOHATHEM MPEOHOTUKOB. B OONBIIMHCTBE CBOEM
UCIIONIb3yeMbIe TPEOUOTHKH - ATO YIJICBOJHBIE CYOCTpaThl, O00JIagalomne CIOCOOHOCTHIO
CTHUMYJIUPOBaTh M aKTHBU3UPOBATh KOMIIOHEHTHI HOPMAJIbHOW MHKPOQIIOPHI KHUICUHUKA, UTO
OKa3bIBaeT OJIATOTBOPHOE BIIMSHUE HAa 3J0POBHE MaKpOOpPTaHW3Ma IyTEM HM3MEHEHHs CBOWCTB
HOPMaJIbHOH MHUKPOQIIOPHL.

Hawnbomnee TiiarenbHO W3yYCHHBIMU MTOKa3aHUSIMUA K TPUMEHEHHIO TPOOMOTHKOB SIBIISTIOTCSI
JIeYeHUE WU MPOQHUIAKTUKA KEIYyIOYHO-KUIICUHbIX HHPEeKIuid. K HUM OTHOCATCS BUPYCHBIN
SHTEPHUT, HEKOTOPBIE (POPMBI OaKTEPHAIBLHOTO IHTEPOKOIUTA, auapes, BeizBanHas Clostridium
difficile, OakrepmanbHas TOKCHTeHHas AuMapes, JAMOIMO3 H HeCcHenU(UUECKUE HIIH
reTeporeHHble WHQEKIUKM, Takue Kak auapes IyTCIICCTBEHHWKOB M Juapes, CBs3aHHAs C
CHHJIPOMOM TIproOpeTeHHOro uMMyHoAeduiuta uenoseka (CITUI) [5].

B HeckonpKkuX MccaemoBanusx ObLIo mokazano, uro Lactobacillus GG (LGG) cokpamraer
IPOIOJDKUTEIBHOCTD U TSDKECTh BUPYCHBIX TUapeiHbIX 3a0oseBanuit [6 ,7].

beuto obnapyskeno, uro Bifidobacterium longum u Streptococcus thermophiles cumxaror
4acTOTy TOCHUTAIBHON Tuaped mpu 100aBIEHUU B JACTCKOE MHUTAHWE B YCIOBUSX CTAaIlIOHApa
[8]. B aTom uccnenoBannu LGG Ha3zHavyaiuch AETSIM B Hadaje AUAPEHHOTO 3a00JIeBaHUS, YTO
OpPUBOIMIO K ©Oolee KOPOTKOH MPOMOIDKUTEILHOCTH JUAaped, MEHbBIIEH BEPOSTHOCTU
JUTUTEIIBHOTO TeUEHUS U 00Jiee OBICTPON BBIMKHCKE U3 OONMBHUIIHI [9].

B uccnenosanusix Matsuzaki T. et al. mokasano, uro Lactobacillus casei Shirota, BrepBbie
n3ydeHHas B SlmoHum u oOHapykeHHas B HoryproBoMm HamuTke Yakult, coxparmaer
MPOJOKUTEIFHOCTh POTABUPYCHON JMaped TMpH TpUeMe BMECTe CO CTaHJapTHBIMHU
nekapcTBeHHbIME cpeacTBamu [ 10]. Lactobacillus casei Shirota Taxske mpoiiia TecTupoBaHue in
Vitro ¥ Ha XUBOTHBIX Ha alJIeprudeckue peaknuu U auader. OJHAKO ITO €IUHCTBEHHBIN
NPOOUOTHK, KOTOPBIH MPOAEMOHCTPHPOBAT KIMHUYECKUE JTOKA3aTeNbCTBA B MPEAOTBPALICHUN
peluanBa OIyXOJEBOr0 OOpa3oBaHMsS B XOJA€ HMCCIEAOBAHHS Paka MAaTKU M MOBEPXHOCTHOTO
MOYEBOTO My3bIpsi Ha Joaax [11]. beimm m apyrue nmpeanosioKeHUss O TOM, 4TO MPOOHMOTHKHU
007a1al0T MEXaHU3MOM CHIDKCHUS PUCKAa Pa3BUTUS paka. ITO ObUIO TPOAEMOHCTPUPOBAHO
UCCIICIOBAaHUEM, IOKa3aBIIMM, uTo BBeaeHWe LGG umHrnbOupyer OakrepuaibHble (PEPMEHTHI,
TaKHe KaK IIIOKYpPOHHUAA3a, KOTOpas y4acTBYET B CHUHTE3€ KaHLIEPOI'€HOB TOJCTOW KHUIIKH [12].
[TpoOuoTHKH Takxke, Mo-BUAUMOMY, 3((HEKTUBHBI B TPO(PIIIAKTHKE BUPYCHOU THaper. Y pOBEHb
IuaperHbIX 3a00JIeBaHU B IETCKUX CaJlaX CHU3WICS B HCCIENOBAaHUAX Kak B OUHISHOANH, TaK U
bpasunuu, xorma gersam peryinsapHo BBoguiau LGG [13]. A Ilepyanckoe wuccienoBaHue
MPOJEMOHCTPUPOBAIO CHUKCHHIE YaCTOTHI JHAPEHHBIX 3a00JIEBaHUN Y MAIBIIICH, HAXOISIITNXCSI
Ha JIOMallHeM HCKYCCTBEHHOM BCKapMIIMBaHWH, TOT/Ia KaK y MJIAJICHIICB, HAXOMSIIMXCS Ha
IPyIHOM BCKapMIIMBaHHUH, 3TOT 3¢ ekt He Habmoxancs [14].

Panee Obu1o mokasano, uro Saccharomyces boulardii s¢dextuBer npu jgeUeHUH OCTPOW
IUaper y B3POCHBIX U MpH J00aBICHUHM B PACTBOP IS IEPOPATBLHON peruaparaiuu s AeTen
[15]. On Takske HCMONB30BANICS IS JIeYeHHsT HHPEKIHOHHON auapen, cBszanHoi co CITHom
[16]. CoBcem HenaBHO ObLIO BBIsABICHO, uTo L. reuteri u L. acidophilus ymenbpmaroT BoigeieHue
ooruroB Cryptosporidium parvum w3 KuiieyHuKa y Mbimieii ¢ ummyHoaedumurom [17]. LGG
MPEJICTABISIETCS OTHOCUTENHHO HEA(P(EKTUBHBIM IMPH JICUCHUU OaKTEepHATLHOW AUAPEU; OJHAKO
Sepp et al. [18] mpomemoHCTpUpOBaIM HEKOTOPYIO A((PEKTUBHOCTh TpPH JICUCHHH ACTEH C
[IMTEJJIE30M [0 CPaBHEHHWIO C JICYCHHEM C TIOMOIIBI0 TPHUMETONPHUM-CYIb(haMeToKcasona.
[Tokazano mo3o3aBucuMoe BoszzciictBue Lactobacillus reuteri ma poraBupycHble auapeiinbie
3ab0oneBanud. C 310l OakTepueil ObUIM MPOBEACHBI IPYrHe HCCIIECAOBAHUS Ha >KUBOTHBIX IO
U3YYEHHIO KUIIEYHBIX HH()EKINH, BOCTIAJICHHSI | MMMYHHOTO OTBETa, HO KOHKPETHBIC IITaMMBbI
He OBUTM WIACHTH(QUIMPOBAHBI, YTO 3aTPYAHSET OLEHKY JOCTOBEPHOCTH PE3YJIbTATOB MIJIs
3I0pOBbsI YejoBeka. belio mokaszano, uyto Saccharomyces boulardii Becbma sdpdexTrBen npu
neueHun auapeu, accouuupoBanHoit c¢ Clostridium difficile, B psae kpymHbIX XOpOImo
KOHTPOJIMPYEMBIX ~ KIMHMYeCKHX wucciaenoBanuii  [19]. LGG, mno-Buaumomy, o0samaer
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comocTaBUMbIMA 3 dexTamu, XOTs HAa JaHHBIA MOMEHT HCCJICIOBAaHUS  SBISIOTCS
npeasapuresbHbiMu [20].

Lactobacillus GG cHmwkan puck auapen y nered mpuMepHo Ha 75%, CBSI3aHHOW C
IPUEMOM AHTHOMOTHUKOB, B JBYX OTAENBHBIX IJale00-KOHTPOIUPYEMBIX HCCIEIOBAHUSIX,
npoBeneHHbIX B CoeaunenHbix Illtarax Amepuxu [21]. [Ipodunakruyeckue nperuMmyIecTsa B
9TUX HCCIIEIOBaHUAX ObLUTH OPA3UTENbHBIMU, OCOOEHHO Y JeTel, OTyyaBUINX OeTa-TaKTaMHbIe
aHTHOMOTHUKH, TaKHe Kak aMokcuimuinH. Saccharomyces boulardii Taxxe npoaemoncTpupoBa
OaronpusATHBIA YG(EKT B MPOPUITAKTUKE TUAPEH, CBA3AHHON ¢ aHTHOMOTHKAMU, Y B3POCIBIX
[22]. Tloka3zano, uto kak S. boulardii, Tax u LGG, 3HaUNTENBHO CHIDKAIOT PUCK Pa3BUTHUS
JIMapeu y B3pocibiX, mpuMepHo Ha 50% [23].

BocnanmurensHbie 3a00J7€BaHUS KEIYJAOYHO-KUIIEYHOTO TpakTa H3Y4YeHBI B TOpas3io
MEHBIIEH CTENeHH, HO, MO-BUIUMOMY, SBISIOTCS TOTEHIHAJbHBIMU KaHIUAATaMU JJis
npobuotudeckoir  Tepanuu. OYEBUAHBIM  SIBISETCS  MAMONATHYECKOE  BOCHAIMTEIHHOE
3a0oyieBaHUE KUIIEYHHKA, TO €cTh 0oje3Hb KpoHa mnm si3BeHHbIM konuT. B uccnemoBaHusx
Madsen KL et al. ycranoneno, uto Lactobacillus reuteri mopmanusyer Bua ixakToOarmiI
TOJICTOM KHUIIKKA Yy MBIIIEH C ACPUIIMTOM TeHa HHTepielkuHa-10, yMeHbIIass KOJIMYECTBO
TPaHCIOLMPOBAHHBIX OaKTEpU U Mpe1oTBpaIas KoauT [24].

Oobnapy:xeno, uto Lactobacillus plantarum 299v  ymeHbImaeT BBIPaKCHHOCTH
BOCTIAJIMTEIPHBIX U3MEHEHUN B KUIICYHUKE Y SKCIIEPUMEHTAIBHBIX KUBOTHBIX TOCJIE BBEICHUS
MeToTpekcaTa [25]. DTH uccieqoBaHMsI Ha KMBOTHBIX U OTAENbHBIE COOOLICHUS O IOJb3e
HEKOTOPBIX MpoOMOTHKOB, Bkitovas L. plantarum 299v u LGG, mpuBenu k pa3paboTke
KJIMHHYECKHUX TPOTOKOJIOB [26].

HopmanbsHas Mukpoduiopa KUIIEYHUKA SIBIISIETCS METaOOTMUECKH aKTHBHBIM, HO TIOKA €Ille
HE J0 KOHIIa HUCCIIEJOBaHHBIM, LEHTPOM 3allUThl opranuszma. OopMHUpoBaHHE HOPMaIbHOU
¢dopsl o0ecrmiedrBaeT XO3sIMHY HanOoJiee CEepbe3HYI0 AHTUTCHHYIO HArpy3Ky ¢ CHJIBHBIM
cTuMysapyronuM  3¢GGeKToM Uil co3peBaHMS JTUM(OUIHON TKaHU, aCCOIMUPOBAHHOW C
KHUIIIEYHUKOM. XOTsI OaKTepUHu pacrpeieNieHbl 10 BCEMY KUIICYHUKY, OCHOBHAS KOHIEHTPALUS
MUKpPOOPTraHU3MOB M MeTabonueckass aKTUBHOCTh OOHAPY>KMBAIOTCA B TOJCTOM KHUIIIEYHUKE
[27]. W3BecTHO, UTO B POTOBOM TOJOCTH OOHMTAeT CIIOKHAS MHUKpO(DIIOpa, COCTOsIAs U3
(baKkyIbTaTUBHBIX M CTPOTHX aHA’pOOOB, BKIIOUAS CTPENTOKOKKH, OAKTEPOUIBI, JIAKTOOAIIMIIIIBI
U JIpOoXOKH. BepxHue oTHenpl KUIIEYHUKa (KENYAOK, JBEHAIIATUIEPCTHAS KUIIKA W TOHKas
KWIIKA) MMEIOT pPa3peXeHHYI MHKpodIopy ¢ cojepkanmeM a0 10° KoIoHHMeoOpa3yromux
€IMHULY/MIL.

MukpoOHasi KOJOHM3AIMs HadyWHAETCs cpa3y mocie poxzacHus [27]. BarunambHas wu
KHIIEYHass (JIopa MaTepH SBISETCS HCTOYHHKOM OaKTepHil, KOJOHM3UPYIOMIMX KHUIICYHUK
HOBOPOXJAEHHOTO. KOJOHM3aIMsI TakKe ONpeensaeTcss KOHTAKTOM ¢ OKpyxaromiei cpenoi. Ha
ATOW CTaauU JOMHHUPYIOIIMMHU IITAMMaMH SBISIOTCS (aKylIbTaTUBHBIE aHA’pOOBI, TaKUEe Kak
SHTEPOOAKTEPUH, KUIIIEUHas TaJIouKa U JaKTo0anusuibl. /luera MokeT 0Ka3blBaTh CYHIECTBEHHOE
BJIMSTHUE HA COCTaB M aKTUBHOCTh MHUKpO(IOpHI KuileuHuka. CUMTAeTCs, YTO y MIIAJICHIIEB,
HaXOJSIIUXCS Ha TPYJHOM BCKapMJIMBaHUHU, €CTECTBEHHBIM 00pa3oM MpeoOiagaioT
OudpunobakTepur, B TO BpeMs KaK MIIAJEHIbI, HaXOIAIIMecs Ha HCKYCCTBEHHOM
BCKapMJIUBAaHUH, MUMEIOT 0oJiee CIOXHBIM Mpoduiabr MUKPOQDIOPHI, CXOMHBIH CO B3POCIOH, C
HHTEPOOAKTEPUAMH, JAKTOOAIMIUIAMH, OAaKTEpPOHIaMH, KIOCTPUAUAMH, OnpuaoOaKTepHsMu U
crpentokokkamu [28]. [lociie oTiaydeHus OT rpyan cOcTaB MUKPOMIOPHI TOCTETICHHO MEHSETCS,
CTaHOBSICH IOX0XKUM Ha COCTaB MUKPOQIIOPHI B3pPOCIIOT0 YETIOBEKA.

Kenynouno-kumieynbiii Oapbep KOHTPOJUPYET TPAHCHOPT AHTUTCHOB B KHUIICYHUKE.
[lenocTHOCTD 3aIIUTHI CAU3UCTOW OOOJOYKM KUIIEUYHHWKA 3aBUCHT OT psna (akTOpoB Kak B
IIPOCBETE KUIIEUHUKA, TaK U B cIU3UCTON oOonouke. Kak mpaBuiio, 3Tu ¢pakTopbl OrpaHUYMBAIOT
KOJIOHM3AIMI0 TIATOTEHAMH, YCTPAHSIOT YYXKCPOJHBIE AHTUTEHBI, MPOHHUKIINE B CIH3UCTYIO
000J10YKyY, U PETYIUPYIOT aHTUTECH crenuduueckrue MMMyHHBIE peakiuu [29]. UToObl BhI3BATh
WH(DEKIUIO WK BOCTIAJICHUE, aHTUTEH JOJDKEH 000MTH 3aIIUTHBIC MEXaHU3MbI KHIIICYHHKA.
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BonpmmHCTBO BCTpeUarONMXCs AHTUTEHOB YXe MepepabaThIBalOTCS MPU KOHTAKTE C
MOBEPXHOCTBIO CIM3UCTON 0007049KH. [IpoTeassl KuIedHbIX 0aKTepuid pa3pylIar0T aHTUTEHHYIO
CTPYKTYPY, UTO SIBJIISIETCS BaXXHBIM IIIarOM BO BHEAPEHUM UYYBCTBUTEIBHOCTH K MHILEBBIM
aHTUTeHaM. PerymstopHble NTpolecchl B HMMYHHOM OTBET€ KHUIIEYHHUKA IPOUCXOIAT B
Pa3TUYHBIX JTUMGPOUIHBIX KOMIAPTMEHTaX KHIIEYHHKA: OPBDKECUHBIX TUMQPATHUECKUX Yy3IaxX,
neiepoBbIX OJAMIKaX, W30JMPOBAHHBIX JTUMGATHUYECKUX (DOIMKYNaX U H30JMPOBAHHBIX T-
TUMQONMTAaX B DIUTEIMU W COOCTBEHHOM IJIACTMHKE, a TAaKKe B CEKPETOPHBIX Yy4YacTKax.
CekpetopHblii [gA aHTUTENna B KHUIIEYHHKE SIBJISIOTCS YacThIO OOIIEH MMMYHHOW CHCTEMBI
CIIM3UCTBIX 000JI0YEK, KOTOpasi BKIIFOYAET JbIXATENIbHBIE MyTH, CIE3HbIC, CIIFOHHBIC U MOJIOYHBIC
ene3bl. CrieoBaTeIbHO, UMMYHHBIM OTBET, MHUIIMUPYEMBIH B TUMGOUTHON TKaHH, CBI3aHHOU
C KUILIEYHUKOM, MOXXET BIIUSTh HA UMMYHHbBIC PEaKUUHU HA APYTHUX MOBEPXHOCTIX CIU3UCTOU
000JI0YKH. [lepopanbhas TOJIEPAHTHOCTh 3aKJII04aeTcs B MMMYHOJIOTHYECKON
TUMIOPEAKTUBHOCTH K AHTUTE€HAM, BCTPEUAIOUIUMCS KHIIEUYHBIM IIyTeM, 4YTO SBJSETCS
OTJIMYUTEIBHBIM TMPU3HAKOM HWMMYHHOU peryisinun  kumedyHuka [30]. Cuuraercs, d9TO
MEXaHU3MbI IEPOPATILHON TOJIEPAHTHOCTU MPUMEHHUMBI HE TOJBKO K MUILIEBBIM aHTUTE€HAM, HO U
K MecTHOU MuKpodiope. TolepaHTHOCTh OnocpeayeTcs MOAABICHUEM peaKMK JTUMQPOLUTOB U
KJIOHAJIBHOM Jienenuel u/wiam aHeprueid Ha mnepudepuu. bpuim HMIeHTU(UIMPOBAHBI J1BE
cnenuduyeckre MOnyJysUU PEryiIsITOPHBIX JTUMGPOLUTOB: peryiastopHbie T-numborutel u T-
xennepHsie KIeTkH [27]. OHu (GyHKIMOHMPYIOT MyTEM BBIPAOOTKH CYNPECCUBHBIX HUTOKUHOB,
BKIro4as wuHTepieiikuH 10 w  Tpanchopmupyromuid  ¢GakTop pocTta. bbUlo  BBICKa3aHO
MPEIOJIOKEHNEe, YTO OAHUM W3 OCHOBHBIX MEXAaHHM3MOB, C IMOMOIIBIO KOTOPOTO JTUMGMOUIHAS
TKaHb, CBSI3aHHAs C KHUIIEYHUKOM, MOJACPKUBAET TOMEOCTAa3, SBJSETCS JIOKAIbHAsI PErysius
HUTOKMHAMH. DTOT TOMEOCTa3 MO3BOJSIET MOIACPKUBATH TOJEPAHTHOCTH K MAcCCHPOBAHHOMY
BO3/JICIICTBUIO AHTHUTE€HOB, C KOTOPHIM CTaJKWBAETCS KHILIEYHBI TpakT: MepopajbHas
TOJIPAHTHOCTh K MHUIIEBBIM AHTUTEHAM U 3J0pPOBbIE B3aMMOJEUCTBHUS MEXIY pPE3UICHTHOU
MUKPO(DIIOpON KHUIIEYHHKA M JSmHTeNueM. ['omeoctad TpedyeT 3(PdeKTHBHBIX OapbepHBIX
(GYHKINN KUIICYHUKA U [IEJIOCTHOCTH nuTenus [31].

JleMoHCTpanusi TOro, YTO B OTCYTCTBHE KHILIEYHOW MHUKPO(IOPHI TPAHCIOPT aHTUTCHOB
YCHIIMBAETCS, YKA3bIBAET HA TO, YTO KHUIIEYHAs MUKPO(]IOpa SBISETCS BaXKHBIM KOMIIOHEHTOM
3almUTHOrO0 Oapbepa KullleyHHKa. llepBoHadanbHOE (OPMHUpPOBAHUE COCTaBa KHUILEYHOU
MUKPOQIIOPBl CUYUTACTCS KIFOUEBHIM (AKTOPOM, OIPEACISIONIMM pPa3BUTHE HOPMAIIbHBIX
OapbepHBIX (QYHKIUN kKumedHuka [32]. Bnwss Ha pa3BUTHE acCCOIMUPOBAHHONW C KUIIEYHUKOM
TuMGOUIHON TKaHW B paHHEM BO3pacTe, MUKPOQIIOpa KHIICYHWKA HAMpPAaBISET PEryJsSIUio
CUCTEMHOTO M MECTHOTO HMMYHHOI'O OTBETa, BKJIIOYash THUIOPEAKTUBHOCTh K AHTUTCHAM,
MOJIY4YEeHHBIM U3 MUKPOOPTaHU3MOB, U MUILIEBBIM ITPOIYKTaM.

Ponp xuimedHoil MUKpOQIIOpsl B UHAYKIMHM TOJEPAHTHOCTH K MEPOPaIbHOMY BBEACHUIO
AHTUTEHOB ObLIa MCCIIEI0OBAHA Y TIOJJOTBITHBIX MBIIIEH, TUIICHHBIX €CTECTBEHHOU MUKPO(IOPHIL.
B ornnune oT KOHTPOJIBHBIX KUBOTHBIX, Y ATHX 0CO0€H CHHKajJach CKIIOHHOCTh K CHCTEMHOMY
UMMYHHOMY OTBETY, HampuMep BbIpaOoTke anturen IgE, mpu mnepopadbHOM BBEICHUU
anTureHa. CHIDKEHUE NEPEHOCHMMOCTH MpH MpHUeMe BHYTPb ObUIO pPE3yJIbTaTOM OTCYTCTBHUS
kumedHor  ¢aopel. Otknonsfommiics I[gE-0TBET MOXHO OBUIO CKOPPEKTHPOBATH MyTEM
BOCCTaHOBJICHHS MUKPO(JIOpHI Ha HEOHATAIBHOM 3Talle, HO He B Oosiee mo3aHeM Bospacte [33].
Kononuzanust Oblsia CBsi3aHA C CO3pEBaHUEM T'YMOPAIbHBIX HIMMYHHBIX MEXaHHU3MOB, OCOOCHHO
HUPKYJIUPYIOIMIMX KIETKH, cekpeTupyromue [gA u [gM,6 uTo oTpakaeT 3aBUCUMOCTb PETYISALUN
UMMYHHOT'O OTBETa CIM3UCTOI 000JI0YKH OT HOPMAITbHONW MUKPOGIIOPHI KUIIIeUHUKA. [34].

[Tpr HEKOTOPBIX BOCHAIUTENBHBIX COCTOSIHHUSIX, CBS3aHHBIX C KUIIEYHHKOM, HapyLIaeTcs
B3aMMOJICHCTBHE 3J0POBOTO XO3SMHA C MHKpPOOaMH, W BOCHAJIEHUE COMPOBOXKIACTCS
IUCOATaHCOM KHUIICYHOW MHUKPO(MIOpHl TakuM 00pa3oM, YTO PE3UJCHTHBIE OaKTEpUH MOTYT
UHIYIIUPOBAaTh UMMYHHBIN OTBET.

Hromman u ero kosuierd [35] mokaszanav, 4TO 370POBBIE JIIOJA TOJIEPAHTHBI K CBOEH
coOCTBEHHOW MHKpo(dIOpe, M HUYTO Takas TOJIEPAHTHOCTh HapyIIaeTCs y TAIHeHTOB C
BOCHAJIMTEIFHBIMKA 3a00JieBaHUsIMU KuieuyHuka. CoolmaeTcss 00 M3MEHEHWH MHKPO(IOPHI
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KUIIEYHUKA Yy TAIEHTOB C PEBMATOMAHBIM apTPUTOM U ANICPIrHUYECKUMH 3a00JIEBaHUSIMH,
MOJIpa3yMeBaeTCsl, 9YTO HOpMabHass MUKPO(MIOpa KUIIEYHNKA MTPEICTABISIET COO0H IKOCUCTEMY,
pearupyrolyro Ha BOCTIaJIeHUE B KUIIEYHUKE U IPYTUX YaCTSIX YEJIOBEYECKOT0 OpraHu3Ma.

[IpenBapuTenbHble JaHHBIC WCCIEIOBAHUN Ha JIIOJSX YKA3blBAaIOT HA 3aBHCHMOCTH OT
MHUKPOGIOPHl KHUIIEYHUKA M HApPYLICHHUs PEryJsiMd MMMYHHOTO OTBETa HAa MX AHTUTECHHBIC
CTPYKTYpPHI B Pa3BUTHUHU BOCIAJIUTEIBHBIX COCTOSHUH, CBSI3aHHBIX C KUIICYHHKOM, HAYWHAS OT
QJUICPTUH U 3aKaHYHMBAasi ayTOMMMYHHBIMHU M BOCHAJIUTEIBHBIMU 3a00JeBanusIMH [ 36].

Moaudukamuss MUKpO(IOPHl KUIICYHHWKA SIBISETCS OTHOCHUTEIBHO HOBBIM METOJIOM
JCUCHHSI KETyJOYHO-KUIICYHBIX paccTpoiicTB. [IpoOnoTHueckass Ttepamus C JOKa3aHHBIM
BO3/ICHCTBHEM Ha 370POBbE SBISIETCS HOBBIM IMOAXOJOM. [IpueM OOJBIIOr0 KOJHYECTBA
KHU3HECTIOCOOHBIX OakTepuil TpeOyer rapantum Oe3omacHOCTH. IIpuMeHsiemble B HacTosIiee
BpeMsi TIPOOMOTHKH OILICHEHBI KaK Oe30MacHbIe ISl MCIOJIb30BaHUS B (DEpMEHTHUPOBAHHBIX
NUIIEBBIX MPOAYKTaX, HO B LIEJIOM OIIEHKAa O€30MacHOCTH MHUKPOOHOJIOTMYECKHX IHUIIEBBIX
n00aBOK pa3paboTaHa HEIOCTaTOUHO Xoporio [37].

Hekotopble wuccriemoBaHusl MpeNnoyiaraioT, 4YTO KHUIIEYHHUK SIBISETCS HCTOYHHUKOM
3a00JIeBaHUH, BBI3BIBAEMBIX OaKTEPUSIMH, OOBIYHO OOMTAIONIMMH B IMPOCBETE KUIICYHUKA, HO
WHOT/Ia TPAHCIIONMPYIOIUMH Yepe3 Kuineynblid snurenuii [38]. TTockonbKy A MCIIOIb30BaHUs
B KadyecTBE NPOOMOTHUKOB OBUIO OTOOpaHO OOBINE aAre3WBHBIX ITAMMOB, CIIOCOOHOCTH
BBDKUBATh B JKEITYJAOYHBIX YCIOBUSX U MPHUIUNATh K KUIICYHOMY SIHUTEIUI0 MOXKET MOBJICYb 32
cO0OM PUCK TpaHCIOKAIK. TpaHCIOKAIUs MOKET YCHIIMBATHCS M3-32 TUCPYHKIIUU KHIIEYHOTO
Oapbepa, BbI3BaHHOM BocnaneHueM. OmgHako >(PQEeKTHBHbIE MPOOMOTHKH MOTYT 00J71a1aTh
CBOWCTBAMH, KOTOpPBIE MPOTHBOACUCTBYIOT TIOBPEKICHHUIO OIUTENHS U, CIIEIOBATEIBHO,
CHIDKAIOT PUCK TPAHCIOKALINH.

[TpremiieMbIM HCTOYHHKOM SIBIISIETCS HOpMalbHas MUKpo(dIopa KUIICYHHKA 370POBOTO
yenoBeka. [IpoOMOTHKM OTOMpAIOTCA W3 MpeICTaBUTENEeH HOPMAIBbHOW 3I0POBOM MHKPOQIOPHI
KAIICYHNKA, OOJBIIMHCTBO W3  KOTOPBIX  NPUHAMICKAT K  JIAKTOOAKTEPHSIM WA
oudunobakrepusim. budumodaktepun U MOJOYHOKHCIBIE OaKTEPUM PEIKO  BBI3BIBAIOT
3a00JIeBaHUsI B pPe3yJIbTaTe TPAHCIOKAIMH, U MX TOKa3aTeln 0e30IMacHOCTH B KHUCIOMOJIOYHBIX
IOPOAYKTaxX, OBOLIaX M 3J1aKaX MPeBOCXOMHBL. MX ecTecTBEHHOE TMPHCYTCTBHE Ha BCeX
MOBEPXHOCTSIX CIM3UCTHIX 000JI0YEK YEIIOBEKA TAKIKE CBUIETEIBCTBYET 00 MX OE30MACHOCTH.

[TpoOMOTHKM TPEAOCTABISAIOT LIMPOKHE BO3MOXKHOCTU [UIS JICYEHHUS IKETyIJOYHO-
KHAIICYHBIX 3a00seBaHuil. XOTS KOJMYECTBO H3YYCHHBIX MPOOMOTHYECKUX MHKPOOPTaHH3MOB
eIl HEeBEJHMKO, UCCICIOBAHUS B 3TOM HAIPABJICHUU aKTUBHO MPOBOJSATCS, U BIIOJIHE BEPOATHO,
YTO CKOpPO OYyJEeT OTKPBITO MHOTO HOBBIX MPOOMOTHKOB C Pa3IUYHBIMUA TEPANICBTHUCCKUMHU
npeumyniectBaMi. OYEBUIHO, YTO UX HCHOJIB30BAHUE JOJDKHO PETYIHPOBATHCS TINATEIHHO
NPOBECHHBIMU  JBOWHBIMH  CJIENIBIMH  IUTAlE00-KOHTPOJIMPYEMBIMU  KITMHHYECKHUMUA
UCCIIEIOBaHUSMU Ha KOHKPETHBIX BHJIaX OPTaHU3MOB.

[To mMepe COBEpIICHCTBOBaHUS 3HAHWUW O MPOOMOTHKAX HEOOXOIUMO YIETATH OOJbIIE
BHUMaHHSA MPABUIBHOMY OOECIIEYCHHMIO IOCTaBKU >KUBBIX OPIaHU3MOB, CHEIM(DPUUHBIX IS
KOHKPETHOTO BU/IA.

HenaBHue wuccnenoBaHusi pacHIMpHIN ONpeAeiieHHe MNpPOOMOTHKOB, IMOCKOJBKY OBLIO
MOKa3aHO, YTO TEHETHYECKH MOAU(PHUIIMPOBAHHBIE MUKPOOBI U HEXU3HECTIOCOOHBIE MHUKPOOBI
MOTYT B PaBHOH cTemeHW o0yafaTh TakuM NoTeHnHaioM. OIHAKO HOpMalM3alus CBOWMCTB
HECOATAaHCUPOBAHHOW MECTHOM MHUKpPOQMIIOpHl  CreNU(PUYECKUMH IITaMMaMH  3JI0POBOM
MHUKPO(IOPHI KUIIEYHHUKA SIBJISAETCSI 000CHOBAaHUEM MPOOMOTHUYECKON Tepanuu. beiio mokasaHo,
YTO MEpOpajbHOE BBEIACHHE IMPOOHMOTHKOB CIOCOOCTBYET YKPEIUICHWIO pa3IMYHBIX JIMHUH
3alIUTHl  KUIIEYHUKA: HMMMYHHYIO H30JSIIUI0O, HMMMYHHYIO OJJIUMHHALUI0O W HMMYHHYIO
perymsiuio. [IpoOHOTHKH TaKke CTUMYIHPYIOT HECTICIU(PUIECKYI0 PE3UCTEHTHOCTh OpTaHu3Ma
K MHKPOOHBIM TaTOr€HaM M, TaKuM 00pa3oM, MOMOTalT B HUX YHHYTOXKEeHUHU. [Ipumenenue
POOMOTHKOB B HACTOSIIEE BPeMsl 3aKJIIOYACTCsl B CHIKCHHH PUCKA 3a00JICBaHUM, CBS3aHHBIX C
mucyHkme kumeyHoro Oapeepa. [IpoOMoTHuUecKue CBOMCTBAa MITAMMOB pPa3IMYalOTCs;
pasHbIie OaKTepUH WM WX MOAM(UKAIINY, a TAK)KE KOMIIOHEHTHI UMEIOT OIPE/IeIICHHBIE YYaCTKH
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OPUIMIIAHUS, HMMMYHOJIOTHYeckHe d((deKThl M pa3iuyHoe JCWCTBHE Ha 3/I0pOBYIO U
BOCMAJICHHYIO CIHM3UCTYyI0 00070uky. B Oyaymem Takue cnenududeckue CBOMCTBa
OpOOMOTHKOB MOTYT OBITh  HCIOJNIB30BAaHBl TMpU  pa3paboTke NPOPHIAKTHYECKUX U
TEpareBTUUECKIX MEPOIPHUITHH, XapaKTEPHBIX Il KOHKPETHBIX 3a00JIEBaHUH.
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